In this paper, we calculate and compare the poverty incidence rate in China using four nationally representative surveys: the China Family Panel Studies (CFPS, 2010), the
were far below the international standard, casting doubt on China's record in poverty reduction (Park and Wang, 2001) . Finally, strict restrictions on data access have prevented third parties from deriving or replicating official poverty estimates from raw unit-record data.
In this paper, we attempt to determine the current level of poverty prevalence in China. To obtain reliable estimates, we compare the results from four recently completed, nationally representative surveys and estimate the poverty level under a range of poverty lines derived from both international and official domestic standards.
Finally, we derive our own "best" estimates of China's poverty prevalence.
In the following sections, we begin by reviewing the debate regarding the degree of poverty in China. We then describe the four surveys, the definition of poverty lines, and the poverty measure we use. Next, we report our estimates of poverty prevalence at the national, rural, and urban levels. Finally, we conclude the study and explain our findings.
Literature Review
Prior to the economic reform that began in 1978, the Chinese government ran a planned economy. Along with the economy, other social structures were strictly regulated by the state. Central to pre-reform era China was the hukou (household registration) system that constrained people's mobility (Wu and Treiman 2004) . As a result, most Chinese lived in their birth places. By 1980, less than 20% of the population was urban. Urban Chinese enjoyed more privileges than their rural counterparts, such as medical insurance, free housing, guaranteed jobs, and retirement pensions (Wu and Treiman 2004) . Such institutional policies in favor of urban residents generated a large income gap between urban and rural Chinese (Kanbur and Zhang, 2005) . Within cities and rural areas, however, income inequality was relatively low (Khan and Riskin, 2001; Xie and Hannum, 1996) . In cities, although few residents were rich, most were not poor either.
1 However, about two-thirds of the rural population lived in poverty (Ravallion and Chen, 2007) . Broadly speaking, at the onset of China's reform in the late 1970s, poverty in China was primarily a rural problem.
The rural household responsibility system adopted in the early 1980s granted farmers land cultivation rights and empowered them to make their own production decisions. With better aligned incentives, agricultural production and rural incomes witnessed a dramatic increase in the ensuing years. Consequently, the rural poverty rate dropped sharply from 76% in 1980 to 24% in 1986. In other words, more than 400 million people moved out of poverty in a short, six-year spell. Afterwards, however, the pace of poverty reduction slowed. By 2001, the rural poverty rate stood at 13%, still much higher than the urban poverty rate (at 0.5%).
For a long time, China's official poverty line for rural areas was only 300 yuan per person per year at the 1990 prices, or about 150 USD according to the purchasing power parity exchange rates, much lower than the widely used "$1 a day" poverty line. 2 As shown in Ravallion and Chen (2007) , if one were to use the low official rural poverty line, China would have eradicated urban poverty by the year 2000, a time when massive numbers of urban workers were laid off and struggling for survival amid the state-owned enterprise reform. Apparently, the low official line was not based on realistic assessments of actual poverty in China. To address this concern, some scholars have estimated Chinese poverty rates using alternative poverty lines.
For example, based on a sample of 3,600 households from the National Urban
Household Income and Expenditure Survey (UHIES), Fang, Zhang, and Fan (2002) 1 In 1981, the urban poverty rate was as low as 0.82% according to the official poverty line. Even using the higher poverty line based on the cost of basic needs, the poverty incidence was only 6% (Ravallion and Chen, 2007) . 2 There was no comparable urban poverty line.
showed that if a higher poverty line of "$ 1.5 a day" is used, which better reflects the cost of living in cities, the urban poverty rate would be much higher than the official figures. Moreover, the poverty rate based on the new poverty line exhibited an increase from 8.4% to 8.9% in 1996-1998, a period of active urban reform.
Using a larger sample of more than 12,000 households over the longer period 1986 -2000 , Meng, Gregory, and Wang (2005 1988 , 1995 , 1999 , and 2002 , Appleton, Song and Xia (2010 documented the trend and patterns of urban poverty. Although the CHIP survey questionnaires were designed by the China Academy of Social Sciences, the sample was drawn from the China household income and expenditure surveys, a government survey, and fielded by the China National Bureau of Statistics. In essence, the CHIP surveys are merely subsamples of the government's national surveys. Appleton, Song and Xia (2010) also found that poverty estimates based on different poverty lines yielded very different results. For instance, according to the international "$1 a day" line (or 1,200 yuan, roughly the same as the poverty line used by Ravallion and Chen (2007) , only 0.1% of the urban population lived under poverty in 2002. Even using a higher line of "$2 a day" per capita income (or 2,400 yuan), the urban poverty rate was still as low as 1.9%. When the poverty line was further increased to "$3 a day" (3,600 yuan), the poverty rate rose by three times to 7.9%.
In rural areas, the estimate of poverty incidence is also sensitive to the choice of poverty lines. For instance, based on survey data conducted annually by China's
Research Center for Rural Economy (RCRE) in three provinces (Zhejiang, Hubei, and Yunnan), Glauben et al. (2012) In this paper, we contribute to the knowledge gap by computing and comparing poverty rates using four newly available nationally representative surveys. Since three of the four surveys were independently conducted with a transparent sampling framework, the comparison sheds new light on the issue of whether or not poverty rates based on official data sources are underestimated.
Data and Method
In this study, we use the data from four recent nationally representative surveys. These The project was designed to study the long-term dynamics of social transition in 3 The website of the project can be found at http://www.isss.edu.cn/index.php?catid=7&action=index.
China. With the household as the target of sampling, the survey comprehensively investigates the household as a whole and all individual household members. It also collects information on the community in which the household is located. Our study uses the data from the CFPS baseline survey, which was carried out in 2010. The baseline household questionnaire collected information on households' incomes and expenditures in 2009 in detail. We sum up the household incomes from wages and salaries, agricultural production, property, and transfers. We also compute living costs, which are not enumerated in detail under "overall household consumption Since the project aims to systematically study the changing relationship between social structure and quality of life, the 2010 survey includes household financial situation as a key domain. We compute household income from a list of income sources, including wages and salaries, agricultural production, property, and transfers. The CHIP 2007 contains 13,000 rural households and 10,000 urban households in 16 provinces, and 5,000 rural-urban migrant households in 9 provinces. 7 However, we were given access to the data of only some of the provinces from the original sample.
The data we use for analysis were 8,000 rural households from Hebei, Jiangsu, Zhejiang, Anhui, Henan, Hubei, Guangdong, Chongqing and Sichuan provinces and 5,000 urban households from Shanghai, Jiangsu, Zhejiang, Anhui, Henan, Hubei, Guangdong, Chongqing, and Sichuan provinces. Unlike the CFPS, CGSS and CHFS, which are conducted by three independent academic institutions, the CHIP outsourced its data collection to the National Bureau of Statistics of China. We will discuss the implications of independent surveys in the conclusion. population in every province. 8 We also weight the data using household size. The final weights for national, rural, and urban samples are calculated using the equations below:
In Equations1-3, denotes the number of household members in the jth household of the ith province, and denotes whether this household is in a rural community ( =1) or in an urban community ( =0). and denote respectively the size of rural population and of urban population 9 in province i. , , and are the sizes of rural population, urban population, and total population in all provinces in the sample.
We also note that the four surveys were conducted in different years. We measure poverty by absolute poverty lines. To be thorough, we adopt multiple definitions of the poverty line. The threshold of U.S.$1.0 per day is a widely used 8 The data of national, rural and urban population sizes are from Census 2010 (Population Census Office 2012). 9 We define urban population as residents in cities, not including residents in townships. 10 We combined the standards for the four seasons to obtain the yearly urban minimum living standard for each province.
In this paper, we use Foster-Greer-Thorbecke indices based on household net income and household expenditure to compute our poverty measures.
Foster-Greer-Thorbecke indices are composed of three components. The first is the headcount ratio, denoted by P 0 , which indicates the share of population living below the poverty line. The second is the income-gap ratio (P 1 ), which takes the total shortfall of individual income into account. The third is a more sensitive FGT measure (P 2 ), which captures changes of poverty magnitude due to income transfer from the poorest to the less poor (Foster, Greer, and Thorbecke 1984) . The
Foster-Greer-Thorbecke indices can be generalized into a single equation. In Eq.4, x denotes per capita net income or per capita expenditure, and z denotes the poverty line.
When α equals 0, 1, and 2, the index becomes P 0, P 1, and P 2.
Results

National Poverty Prevalence Level
Table 1 presents the national poverty prevalence level using the thresholds of U.S.$1.0 per day and U.S.$1.5 per day. The upper panel of Table 1 shows the poverty prevalence level computed from net household income per capita. Among the four surveys, the poverty levels based on the CHIP are the lowest, with poverty incidences When we estimate poverty prevalence levels based on household expenditure per capita, the results from the CFPS, CGSS and CHFS are close, while the estimates from the CHIP are still very low. As shown in the lower panel of Table 1 , the poverty incidence based on the CHIP is only 1.6 % under U.S.$1.0 a day and 7.6 % under U.S.$1.5 a day. These estimates are much lower than those from CFPS, CGSS and CHFS, which suggest that 9% of the national population lives under the U.S.$1.0
per-day line and 19% lives under the U.S.$1.5 per-day line.
Rural Poverty Prevalence Level
Next, we investigate rural poverty prevalence based on U.S. The newly defined official line of 2,300 yuan is higher and close to the U.S.$1.5
per-day line. According to Figure 1 , the distributions of household income of the CFPS and CGSS are similar to each other. The income of the CHIP has the highest mean and the least dispersion. By contrast, the CHFS has the lowest mean income and the highest income inequality. The distribution of household expenditure in Figure 2 exhibits a similar distribution of expenditure in the CFPS and CGSS, while the CHIP and CHFS are higher in mean expenditure. Table 2 presents the estimates of P 0 , P 1 , and P 2 for the rural population based on different poverty lines. According to the results from household net income per capita, the CHIP presents the lowest level of poverty prevalence: only 2% to 13% of rural residents live below the poverty lines. Again, the CHFS shows the highest poverty prevalence level, with about one third of rural residents living below the lower poverty lines and almost half of rural residents living below the higher poverty lines.
The estimates from the CFPS and CGSS are modest and close: about 9% of rural residents live below the official line of 1,196 yuan, 12%-16% below the U.S.$1.0
per-day line, 19%-26% below the official line of 2,300 yuan, and 21%-28% below the U.S.$1.5 per-day line.
If we look at the expenditure-based estimates, except for the CHIP showing a very low level of poverty prevalence, the CGSS, CFPS, and CHFS produce fairly consistent estimates. The rural poverty incidence is about 4% to 8% based on the 1,196 yuan line, about 9% to 13% based on the U.S.$1.0 per-day line, 18% to 23% based on the 2,300 yuan line, and 20%-26% based on the U.S.$1.5 per-day line.
In sum, the estimates of rural poverty prevalence from expenditure data are lower than those from income data. If we trust what the majority of estimates indicate, we conclude that around 10% of the rural population would be considered poor based on the lower poverty lines, and nearly a quarter of the rural population would be considered poor based on the higher poverty lines.
Urban Poverty Prevalence Level
We now turn to estimate the urban poverty prevalence level. The poverty lines for urban residents include U.S.$1.0 per day, U.S.$1.5 per day, and the urban minimum living standard. urban minimum living standard. 12 We can see that the urban minimum living standard is very close to the U.S.$1.5 per-day line. Among the four surveys, the CGSS and CFPS exhibit similar income distributions, while the CHIP shows the highest mean income and lowest dispersion and the CHFS shows the lowest mean income and highest dispersion. For the distribution of expenditure, the CGSS and CFPS also resemble one another. The CHFS has a slightly higher mean expenditure and the CHIP has the highest mean. Table 3 We next look at the urban poverty level from the expenditure data shown in the lower panel of Table 3 . The urban poverty prevalence estimated from the CHIP is extremely low. Virtually all the urban population live above the U.S.$1.0 per-day line, and only around 0.3% live under the U.S.$1.5 per-day line or the urban minimum living standard. By contrast, the CGSS, CFPS, and CHFS show urban poverty to be more prevalent. The expenditure-based estimates from the CGSS and CHFS are quite close, while the estimates from the CFPS are slightly higher: the poverty incidence is from 2% to 4% based on the U.S.$1.0 per-day line; the poverty incidence is from 6%
to 9% based on the U.S.$1.5 per-day line; the poverty incidence is from 8% to 9% for the CGSS and CHFS and 11% for the CFPS based on the urban minimum living standard.
By comparing the results between Tables 2 and 3, we clearly see that poverty prevalence in urban areas is much lower than that in rural areas. In urban areas, as the majority of estimates reflect, 4% of the population has income and expenditure below the U.S.$1.0 per-day line, and around 9% of the population falls below the U.S.$1.5 per-day line or the urban minimum living standard.
Conclusion
We have examined the current poverty prevalence level in China using four nationally ). This number of urban poor seems larger than our estimates, but readers must note that the researchers included towns as a part of urban areas while we define only cities as urban. If we revise the base by including people in towns, the estimated size of the urban population living below the minimum living standard increases to 60 million.
Our findings shed light on the debate over the degree of poverty in China. The official statistics and surveys have reported extremely low poverty rates, much lower than those reported in other countries with similar levels of economic development and lower than people's perceptions. We have found that China's current poverty prevalence is higher than the official estimates (e.g. NBSC, CHIP, and CASS). The underestimation of poverty prevalence by official surveys is not merely a matter of where the poverty line is drawn, but also relates to the data on which estimates are based. The possible bias could come from poor households being underrepresented in the sample, or from exaggerated reports of income and expenditure by poor households. Since the data collection process in official surveys lacks transparency, the source of bias remains unclear.
We also notice the extremely high estimate of poverty prevalence based on income data in the CHFS. It estimates that one third to one half of the rural population fall below the poverty line and one fifth of the urban population live below the U.S.$1.0 line, more than one fourth below the U.S.$1.5 line and the urban minimum living standard. We believe this overestimation to be caused by the income distribution of the data, which shows an extremely high level of inequality.
Nevertheless, the expenditure-based estimates from the CHFS are consistent with those from the CFPS and CGSS.
The findings of this study highlight the importance of cross-source validation for evaluating poverty prevalence in China. Multiple data sources with multiple definitions of poverty produce a more comprehensive understanding of poverty prevalence in today's China. The inconsistency of results between independent academic surveys (CGSS, CFPS, and CHFS) and official data (NBSC and CHIP) is worth notice. It suggests that the existence of independent surveys may help the NBSC improve their data quality and provide more accurate measures of poverty prevalence. 
